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(54) Method and apparatus for locking a 
subsurface safety valve in the open 
position 

(57) A method and apparatus for locking 
out a subsurface well safety valve (50) in 
the open position in which the valve 
includes a housing 58 having a bore 56 and 
at least one downwardly directed shoulder 
adjacent the bore with a valve closure 
member 60 in the bore moving between 
open and closed positions, and a flow tube 
62 telescopically movable in the housing 
for controlling the movement of the valve 
closure member. The method includes 
engaging the flow tube from the bore, 
moving the flow tube towards the open 
position, and from the inside of the bore 
making one or more outward indentations 
1 02, 1 04 in the flow tu be 62 at a 
predetermined location whereby the 
indentations will engage a downwardly 
directed shoulder 96, 98 on the housing 58 
thereby preventing the flow tube 62 from 
moving through the closed position. The 
indentations may be made around the 

outercircumferenceoftheflowtube62, 
circularly positioned, and at a 

predetermined distance from the top of the 
flow tube. 
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SPECIFICATION 

Method and apparatus for locking a subsurface safety 
valve in the open position 

5 

Various types of subsurface well safety devices are 
utilizedin a welltubingto shut off the production of 
well fluids from oil or gas wells in which the opening 
and closing of the valve is controlled by movement of 

10 a flow tube. However, the well safety valve may fail 
from various causes. If the safety valve is retrievable, it 
must be removed and repaired, but if it forms a portion 
of the well tubing the tubing string must be pulled to 
perform any safety valve repairs. 

15 Such operations are costly and time-consuming. It 
is sometimes desirable to delay the repair of the safety 
valve but still work on or produce from the well. To do 
this, the safety valve is locked out, which means it is 
mechanically moved to the fully opened position for 

20 the purpose of producing from the well or performing 
other work in the tubing belowthe safety valve. While 
a lock-out of the safety valve will not eliminate the 
need for pulling the safety valve or tubing for repair, 
the lock-out will allow the well to stay on production or 

25 perform other work functions in the tubing until the 
safety valve can be conveniently scheduled. Various 
types of mechanical lock-outs have been proposed in 
United States Patent Nos. 3,696,868; 3,786,865; and 
3,786,866. However, the use of such mechanical 

30 lock-outs increases the cost of the safety valve. In 
addition, the lock-outs are not used approximately 
99% of the time. Furthermore, the mechanical lock- 
outs, since they are not operated for extended periods 
of time, for instance years, and are not operated 

35 normally or periodically, may themselves fail for 
various reasons such as sand buildup. 

The present invention is directed to a method and 
apparatus for locking out a subsurface safety valve in 
the open position in which the usual mechanical 

40 lock-out may be omitted. This is achieved by making 
one or more outward indentations in the flow tube 
after it is moved towards the open position and opens 
the valve closure member, whereby the identations 
will engage a downwardly directed shoulder on the 

45 valve housing thus preventing the flow tube and the 
valve from moving to the closed position. 

The present invention provides a method of locking 
out a subsurface well safety valve in the open position 
in which the valve includes a housing having a bore 

50 and at least one downwardly directed shoulder 
adjacent the bore and a valve closure member in the 
bore moving between open and closed positions, a 
flow tube telescopically movable in the housing for 
controlling the movement of the valve closure means, 

55 and means for operating theflow tube. The method 
includes moving the flow tube towards its open 
position, and from the inside of the bore making an 
outward indentation in theflowtube at a predeter- 
mined location whereby the indentation will engage a 

60 downwardly directed shoulder in thehousing thereby 
preventing the flow tube from moving to the closed 
position. 

A feature of the present invention is the method of 
making a plurality of indentations around the outer 
65 circumference of theflowtube. 



The indentations are preferably placed a predeter- 
mined distance from the top of theflowtube and may 
be circularly positioned about the flow tube. 

The flow tube may be moved downwardly by 

70 engaging and mechanically moving theflowtube. 
The method may also include measuring the 
distance the flow tube is moved for placing the 
indentations at the proper location for preventing the 
flow from moving to the closed position. 

75 The present invention still further provides means 
for locking out a subsurface valve in the open position 
in which the valve includes a housing having a bore 
and at least one downwardly directed shoulder 
adjacent the bore, and a valve closure member in the 

80 bore moving between open and closed positions, and 
a flow tube telescopically movable in the housing for 
controlling the movement of the valve closure mem- 
ber; the means includes a body adapted to move into 
the bore of the safety valve, means on the body 

85 adapted to engage the flow tube and move the flow 
tube towards the open position, and means on the 
body for making at least one outward indentation in 
the flow tube at a predetermined location in the flow 
tube. The apparatus may further include means for 

90 making the indentations a predetermined distance 
from the top of the flow tube and means for measuring 
the distance the flow tube is moved towards the open 
position. 

Other and further features and advantages will be 

95 apparent from the following description of a presently 
preferred embodiment of the invention, given forthe 
purpose of disclosure and taken in conjunction with 
the accompanying drawings in which: — 
Figs. 1 A, 1 B and 1C are continuations of each other 

100 and comprise an elevational view, in quarter section, 
of the method and apparatus of the present invention 
in a subsurface well safety valve, and 

Fig. 2 is an enlarged fragmentary elevational view, 
in cross section, illustrating one type of tool for 

105 making indentations. 

For purposes of illustration only, the present 
invention will be described in connection with a 
particulartubing retrievable flapper safety valve. 
However, it is to be understood that the present 

110 invention may be used with othertypes of safety 
valves including those having different type valve 
closure means. 

Referring now to the drawings, the reference 
numeral 50 generally includes a well safety valve of 

115 the tubing retrievable type adapted to form a portion 
of a well tubing by being connected therein by suitable 
threaded connections 52 and 54. The safety valve 10 is 
provided to control the fluid flow through a bore 56 in 
a valve housing 58. Under normal flow conditions, the 

1 20 valve 1 0 is i n the open position but the valve 1 0 is 
closed when desired. 

The valve 10 includes, as best seen in Fig. 10 a valve 
closure member such as a flappervalve 60, and a 
tubular member or flow tube 62 telescopically mov- 

1 25 able in the housing 58. The flapper 60 is carried about a 
pivot 64and may include a spring 66 for yield ably 
urging the valve closure member 60 onto an annular 
valve seat 70 for closing the valve and blocking 
upward flow of fluid through the bore 56 of the valve 

130 10. 
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The flow tube 62 is longitudinally movable in the 
valve body 58 and when the lower end 72 is moved 
downwardly, the end 72 contacts the flapper 60 
moving the flapper 60 off of the valve seat 70 and into a 
5 downward and open position. However, when the 
flow tube 62 is moved upwardly and its lower end 72 is 
moved above the valve seat 70, the valve closure 
member 60 seats, shutting off flow thro ugh the bore 
56. 

10 Various control means are provided for controlling 
the movement of the flow tube 62. For example, a 
biasing spring 74 may be positioned between a 
shoulder 76 on the valve body 58 and a shoulder 78 on 
the flow tube 62 for biasing the flow tube 62 upwardly. 

15 In order to provide for moving the flow tube in a 
downward direction a piston 80 may be provided 
connected to the flow tube 62 for movement in a 
cylinder 82. If fluid pressure is applied through a line 
84 leading to the well surface the control fluid flows to 

20 the cylinder 82 for controlling the movement of the 
piston 80 and thus of the flow tube 62. When fluid is 
applied against the piston 40, the flow tube 62 is 
moved downwardly overcoming a biasing spring 74 
and any well pressure in the bore 76 and opens the 

25 valve closure member 60. The valve closure member 
60 is closed by reducing the fluid pressure in the 
control line 84 and thus in the cylinder 82 allowing the 
biasing spring 74 and well pressure to move the piston 
80 and flow tube 62 upwardly releasing the valve 

30 closure member 60. While the piston 80 may be of any 
suitable type, it is here shown as a metal cup piston 
which leaks a slight amount of fluid and therefore an 
upper valve member 86 seats on a seat 88 when the 
valve moves to the open position to close off fluid flow 

35 through the cylinder 82. Similarly, as best seen in Fig. 
1 B, a valve element 90 is connected to the piston 80 for 
seating on a valve seat 92 for shutting off fluid flow 
th rough the cylinder 82 when the valve is in the closed 
position. 

40 It is to be noted that the housing 58 includes one or 
more downwardly directed shoulders adjacent the 
flow tube 62 such as shoulder 94 (Fig. 1 B), shoulder96 
{Fig 1 C) and shoulder 98 (Fig 1 C). 
While the above description describes one type of 

45 well safety valve 1 0, the present invention may be 
used in various types of safety valves which utilize a 
flow tube to open and close the safety valve. 

However, in the eventthatthe safety valve 10 
becomes inoperative and the flow tube 62 is in the 

50 upper or partially upward position, it may be desirable 
to lock out the safety valve. However, the safety valve 
10 is locked out by holding the valve closure member 
60 in the full open position for purposes of allowing 
well production or performing various types of 

55 through tubing work until the valve 10 may be 
conveniently retrieved and repaired. The prior art 
utilizes various mechanical lock-out means such as 
described in United States Patent Nos. 3,696,868; 
3,786,865; and 3,786,866 which are actuated to hold 

60 the valve closure member in the open position. 
However, such mechanisms increase the expense of 
the valve 10 and increase the complexity of manufac- 
ture. Furthermore, lock-outs are generally used only 
1 % of the time and during that time they are not 

65 functioned normally or periodically and remain inac- 



tive for extended periods of time, such as years. In the 
event thatthey are actuated after a long period of 
inactivity, they may have sanded up or may fail for 
other reasons. 

70 The present invention is directed to utilizing a 
method and apparatus for locking out a well safety 
valve without requiring the use of a conventional 
mechanical lock-out The present invention is directed 
to moving the flow tube 62 downwardly for opening 

75 the valve closure member 60 and thereafter placing 
one or more outward indentations 100, 1 02, and 1 04 in 
the flow tube 62 at a predetermined location for 
engaging one of the shoulders 94, 96 and 98 on the 
housing 58 for thereafter preventing the flow tube to 

80 move upwardly into the closed position. The indenta- 
tions extend outwardly from the outer circumference 
of the well tube and may include a plurality of 
indentations which are circularly positioned about the 
circumference of the flowtube. As the indentations 

85 must be placed in the flow tube 62 at a predetermined 
position to coact with the downwardly directed 
shoulders on the housing, one method of locating the 
indentations is by placing them a predetermined 
distance from the top of the flowtube 62. The 

90 distances from the top of theflow tube or the 

predetermined location will accurately be known if the 
flowtube is in the open position. However, in some 
cases the cause of failure of the safety valve Is that the 
flowtube 62, although it will move down a distance 

95 sufficient to open the valve closure member 60, will 
not move to its full open position. In such event, the 
distance the flow tube is moved is measured so that 
the indentations can then be calculated and placed at a 
position to engage a downwardly directed shoulder of 
100 the housing so as to preventthe flowtube from 
closing. 

While various types of tools may be provided to 
make the indentations, referring nowto Figs. 1A, 1B, 
1 Cand 2, a suitable tool is indicated by the reference 

1 05 numeral 110 which is shown in a partially set position 
in solid lines and is shown in a further extended 
position in Fig. 1 B in dotted outline. The tool 1 1 0 is 
lowered into the bore 56 of the safety valve 50 on a 
wireline 1 1 2 until a no-go shoulder 1 1 4 on the tool 110 

1 1 0 engages a shoulder 1 1 6 on the valve 50. This aligns 
dogs 21 with a recess 11 8 in the housing 58 of the valve 
50 and aligns dogs 5 in a recess 1 20 above the top 1 22 
of the flowtube 62. 
The tool 1 10 is jarred downwardly by a conventional 

115 jar to shearshear pin 1 to carry a collet 2 which is 
connected to the mandrel 8 by pin 3 for moving the 
dogs 21 outwardly into the recess 18. Simultaneously 
ratchet sleeve 1 9 which is connected to mandrel 8 by 
pin 7 moves downwardly to move the dogs 5 out of 

120 their windows and into the recess 120. The tool 110 is 
then picked up to insure that the dogs 21 and 5 are set, 
the weight noted and the elevation of the wireline 1 T2 
is marked at the well surface for future reference for 
determining the downward movement of theflow 

1 25 tube 62. The tool 1 1 0 is set back down on the shoulder 
1 1 6 and jarred downwa rdly to shear pins 3 and 4. This 
allows the mandrel 8 to move down and carry lower 
lock housing 27 which is now released by shearing pin 
4 and which carries the dogs 5 which are in a window 

1 30 in housing 27 to cause the dogs 5 to shoulder on the 
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u pper end 1 22 of the flow tube 62. 

Further downward jarring ofthe tool 110 carries the 
mandrel 8 and mandrel sleeve 1 9 downwardly moving 
the flow tu be 62 towa rds the open position. The 
5 ratchet segment 6 acts against the threads on the 
mandrel sleeve 19 to prevent upward travel of the flow 
tube 62. To insure that the flowtube has been moved 
to the open position, the tool 1 1 0 is picked u p until the 
weight indicator reading indicates the same reading 
10 as obtained above. In addition, the distance marked on 
the wireline is measured to determinethe distance 
that the flow tube 62 has traveled downwardly. 
Preferably, the flowtube 62 is moved downwardly the 
full extent of its downward travel. 
15 After the flow tube downward travel has been 

achieved, the tool 1 1 0 is jarred upwardly to shear pin 7 
which allows free upward movement ofthe mandrel 8. 
The mandrel 8 is then picked up compressing spring 
18through a pin 12 and sleeve 9. When the spring 18 
20 reaches its solid height, the collet 1 1 will be aligned 
with and snapped into a groove 124 in member 10. 
However, caution must be taken at this time notto 
shearpin 12. Again jarring downwardly shears pin 13 
and member 10 forces the pistons 14 outwardly by 
25 which indentations 100 (Fig. 1 B) are made in the 

exterior circumference ofthe flow tube 62. Thus, when 
the tool 1 0 is removed, the indentations 100 will 
engage the downwardly directed shoulder 94 on the 
housing 58 preventing the flow tube 62 from moving 
30 upwardly to the closed position. 

When the indentations have been made, the mem- 
ber 10 passes underthe piston 14until it shoulders the 
nose 1 5 at which time C-spring 1 6 snaps into a groove 
17 which acts as a "tattle tail". That is, if maximum 
35 indentations is not achieved, theC-spring 16will not 
be located in the groove 17 and when the tool 1 10 is 
retrieved, the tattle tail can be inspected through the 
hole 28 without having to disassemble the tool. 
The tool 1 1 0 has been described in connection with 
40 making the plurality of circularly spaced indentations 
1 00. In the event that it is desired to make either 
indentations 1 02 or 1 04, the vertical distance between 
the piston 1 4 and the dogs 5 would be spaced out to 
provide such indentations. Furthermore, in the event 
45 that the flowtube 62 becomes stuck and cannot be 
moved to the fully opened position (even though the 
valveclosure member 60 is opened), it would be 
undesirable to proceed and make the indentations 1 00 
as they would notthen be positioned below the 
50 downwardly directed shoulder 94. In that event, the 
distance of downwa rd travel ofthe flow tube 62 would 
be measured, the tool 110 removed and spaced out for 
placing indentations in the proper place in the tube 62 
for engaging one ofthe downwardly directed shoul- 
55 dersinthe housing 58. Again, thetool 110wouldbe 
run and the pistons 14would be spaced relative to the 
dogs 15 to provide indentations at the desired location 
for engaging a downwardly directed shoulder in spite 
of thefactthattheflowtube 62 was not extended fully. 
60 In order to remove the tool 110, the tool is jarred 
upwardly to lift the sleeve 9 through pin 12 until spring 
18 reaches its solid height and forces member 1 0 to 
shoulder with the ratchet mandrel 19. Continuing 
. upward jarring shears the pin 12 and allows the 
65 mandrel 8 to move upwardly until the shoulder 20 



engages collet 2. Further upward jarring releases the 
dogs 21 at which time collet 2 will shoulder with 
housing member 22. Further pickup causes shoulder 
23 to engage shoulder 24 on the ratchet mandrel 19 

70 and further pick up is continued until shoulder 25 
engages shoulder 26 on the lock housing 27 at which 
time the lower dogs 5 are released. Continuing to pick 
up forces the piston 14 inwardly and the tool is 
retrieved. The spring 1 aprevents the member 1 0 from 

75 moving downwardly and extending the piston 14. 
The method ofthe present invention is apparent 
from the foregoing description. However, the method 
includes locking out a subsurface well safety valve in 
the open position in which the valve includes a 

80 housing having a bore and at least one downwardly 
directed shoulder adjacent the bore and a valve 
closure member in the bore moving between open 
and closed positions, a flowtube telescopically 
movable in the housing for controlling the movement 

85 of the valve closure member and means for operating 
the flow tu be. The method inclu des mo ving the flow 
tube towards an open position, and from the inside of 
the bore making an outward indentation in the flow 
tube wherein the indentation will engage a down- 

90 wardiy directed shoulder in the housing thereby 
preventing the flowtube from moving to the closed 
position. The method includes making a plurality of 
indentations aboutthe outer circumference of theflow 
tube and further includes wherein the indentations are 

95 placed a predetermined distance from the top ofthe 
flowtube and includes wherein the indentations are 
circularly positioned. The method further includes 
measuring the distance the flowtube is moved prior to 
making the indentations. 

100 CLAIMS - 

1 . A method of locking out a subsurface well safety 
valve in the open position in which the valve includes a 
housing having a bore and at least one downwardly 
directed shoulder adjacent the bore and a valve 

105 closure memberinthe bore moving between open 
and closed positions, a flow tube telescopically 
movable in the housing for controlling the movement 
ofthe valve closure member, and means for operating 
the flow tube comprising, 

110 movingtheflowtubetowarditsopen position, 
from the inside ofthe bore making an outward 
indentation in the flow tube whereby the indentation 
will engage a downwardly directed shoulderon the 
housing thereby preventing the flow tu be from 

115 moving to the closed position. 

2. The method of claim 1 including, making a 
plurality of indentations about the outer circumfer- 
ence of the flow tube. 

3. The method of claim 2 wherein the indentations 
120 are circularly positioned. 

4. The method of claim 1 wherein the indentation 
is placed a predetermined distance from the top ofthe 
flowtube. 

5. The method of claim 1 including, 

125 moving thefiowtube downwardly by engaging and 
mechanically moving thefiowtube. 

6. The method of claim 1 including, 
measuring the distance the flowtube is moved. 

7. Amethod of locking out a subsurface well safety 
130 valve in the open position in which the valve includes a 



housing having a bore and at least one downwardly 
directed shoulder adjacent the bore, and a valve 
closure member in the bore moving between open 
and closed positions, a flow tube telescopically 
5 movable in the housing for controlling the movement 
of the valve closure member, and means for operating 
the flowtube comprising, 
engaging the flow tube from the bore, 
moving the flowtube toward the open position 
10 opening the valve closure member, 

measuring the distance the flow tube is moved, 
from the inside of the bore making one or more 
outward indentations in the flowtube a predeter- 
mined distance from the top of the flow tube whereby 
1 5 the indentations will engage a downwardly directed 
shoulder on the housing thereby preventing the flow 
tube from moving to the closed position. 

8. Means for locking out a subsurface safety valve 
in the open position in which the valve includes a 

20 housing haying a bore and at least one downwardly 
directed shoulder adjacent the bore, and a valve 
closure member in the bore moving between open 
and closed positions, a flow tube telescopically 
movable in the housing for controlling the movement 

25 of the valve closure member, comprising, 

a body adapted to move into the bore of the safety 
valve, means on the body adapted to engage the flow 
tube and move the flow tube toward the open 
position, and means on the body for making at least 

30 oneoutward indentation in the flow tube at a 
predetermined location in the flowtube. 

9. The apparatus of Claim 3 including, meansfor 
making the indentation in a predetermined distance 
from the top of the flow tube. 

35 10. The apparatus of Claim 9 including, meansfor 
measuring the distance the flow tube is moved. 

11. A method of locking out a su bsurface well 
safety valve according to Claim 1 and substantially as 
hereinbefore described. 

40 1 2. A subsurface well safety valve substantially as 
hereinbefore described with reference to the accom- 
panying drawings. 
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